(RECEIVED FOR PUBLICATION MARCH 28, 1957) In 1931 Klinger described a case of polyarteritis nodosa with an unusual localization of. the lesions in the nasal septum, lungs, spleen, and kidneys. Wegener (1937 Wegener ( , 1939 Fahey, Leonard, Churg, and Godman (1954) and by . In two excellent papers they review the literature, describe seven new cases and clarify the diagnostic criteria of this disease. The present paper describes another case of Wegener's granulomatosis and discusses its relationship with some cases of Ceelen's haemosiderosis. The story of the case and its investigations will be more readily understood if it is appreciated that it presented as an intractable anaemia and was investigated and treated as such. Indeed, apart from haemoptysis, thought to originate from an ulcer of the nasal septum, symptoms referable to the respiratory system were extremely slight.
Case History D. F. M., a butcher aged 40, first went to see his doctor in January, 1949, on account of " rheumatism." He had no fever but complained of painful, swollen joints which improved in a few days.
On February 28 he was sent to a chest clinic with a note from the doctor specifying cough, haemoptysis, and night sweats.
The clinic notes stated that cough had been present for several weeks, sputum, 1-2 oz., blood-stained for several days, pain in the left chest on and off. The appetite, bowels, kidneys, and bladder were normal. The fingers were not clubbed. The patieit did not suffer from lassitude or loss of weight, but was in poor general condition. A few moist sounds were heard at the apex of the left lung, and a chest radiograph suggested right basal bronchiectasis.
A review of the radiograph showed a thickened right interlobular pleura and generally increased bronchovascular shadows with possibly diffuse fine fibrosis.
On March 23 the patient was sent to the chest clinic complaining of haemoptysis every morning after "a cold" at Christmas, 1948 , and also of multiple septic skin lesions. On examination, ulcers on the nasal septum and right inferior turbinate and a punched ulcer on the palate immediately above the uvula were seen. He was admitted to hospital on November 4. Hoarseness was getting worse.
On examination, he was rather pale, both eyes were infected, and he was very hoarse. He had a large ulcer on the left side of the palate, also septic spots and a purpuric eruption on the arms and legs. Blood pressure was 150/90 mm. Hg. Otherwise nothing abnormal was detected.
On November 7 R.B.C.s were 3.7 million and Hb 44%, and on November 9 two pinits of blood (packed cells) were given. By January 13, 1950, the ulcer on the palate was much larger, and also there was a sore on the scrotum.
On January 18 two pints of blood (packed cells) were given.
On January 20 he had an ulcer at base of the right index finger on the back of the hand. Two pints of blood were given on February 12.
The patient's condition declined steadily during the last month, and at the end, when he was unable to swallow on account of the extensive ulceration of the throat, his deterioration was rapid. He collapsed and was in coma for two days before he died on February 15, after being ill for 14 months. There was nothing in the clinical picture to suggest massive infarction of the lungs.
Radiographs taken on February 28 and November 7, 1949, showed a progressive condition (Figs. I and 2). In the first there is throughout both lungs a general increase in bronchovascular markings with patchy congestion, particularly marked at the right base and in the cardiophrenic angle. In the second film the condition is the same, but the general markings are finer and there are less mottled congestive areas. In a later film taken on January 10, 1950, there was a general fine striated appearance of both lungs, giving a ground-glass effect and suggesting a general fine fibrosis of both lungs.
Pathological Examinations
Haematology. -Between June, 1949, and February, 1950 , 13 erythrocyte counts and haemoglobin estimations were performed. The counts varied between 2.9 and 4.2 million per c.mm. and the haemoglobin levels between 44 and 88% (Haldane), averaging approximately 50 to 60% with occasional rises after transfusion. The colour index was usually about 0.7 to 0.8 but rose to 1.0 a month before death. During the above period, 11 leucocyte counts were performed and the numbers ranged from 5,000 to 11,000 per c.mm. Polymorphs varied between 87 and 57% , eosinophils were noted on five occasions and varied between 1 and 2%. Three sternal marrow examinations were performed and the first two showed micronormoblastic erythropoiesis which was less severe in the third sample. All three tests showed hyperplastic marrow such as one finds with a secondary anaemia.
Reticulocytes.-5.0, 1. (1) Diffuse fibrosis with concentration of oldet collagen into ill-defined nodular areas (Fig. 3) .
(2) There are many diffusely scattered small haemorrhages. each consisting of a group of involved alveoli. The haemorrhages appear to be of different ages, many of them recent. Some of the oldet haemorrhages seem to be related to the fibrous conglomerations.
(3) Heavy infiltration with siderophages. these being frequently concentrated into dense aggregations (Fig. 4) . The amount of haemosiderin in these lungs is very large indeed.
(4) The minimal changes visible are collagenous thickening and diminished vascularity of the alveolar walls.
(5) An occasional group of alveoli is seen containing inflammatory exudate.
(6) Changes in the lung blood vessels consist of: (a) Recent thrombosis of a few medium-sized vessels with patchy perivascular inflammation.
(b) Calcerosiderosis, distortion, and fragmentation of the elastica of many small vessels (Fig. 5) .
(c) Acute arteritis of three small vessels with narrowing of the lumen, necrosis and fibrin deposition in the wall, destruction of the elastica, and perivascular leucocytic infiltration (Figs. 6 and 7). There is a zone -of recent haemorrhage surrounding these ve,sels.
(7) The bronchial lymph nodes show numerous siderophages and carbon particles.
(8) The bronchi show thickening of the walls and sometimes notable cuffing with siderophages and infl>;mmatory cells including lymphocytes. histiocytes. and plasma cells. The lumina of the bronchi ma\ contain blood, desquamated epithelial cells. and a few siderophages.
(9) Destruction of elastic fibres in some alveolar walls and blood vessels.
Kidneys.-The kidneys show the following changes:
(1) About 200 of the glomeruli are abnormal, and these appear to be grouped together rather than scattered evenly throughout the renal parenchyma.
The most common lesion is fibrosis of the tufts varving from slight collagenous thickening of the capillary membranes to dense scarring of the whole or p.art of the tuft (Fig. 8) . .410
A.
-. . Fto. 9 (2) Some glomeruli show focal necrosis of part of the tuft. This may be associated with adhesive capsulitis (Figs. 9 and 10) . Changes in the basement membrane of Bowman's capsule and epithelial proliferation within the capsule with demilune formation occur rarely. Liver.-The liver shows extensive lipochrome -infiltration of the parenchyma, particularly in the central cells, less in the portal region and least in the mid-zone. There is no siderosis or fibrosis of the liver, such as occurs in haemochromatosis. A microscopic area of vasculitis is noted.
Ulcers.-These, from the skin and palate, show extensive acute inflammatory changes with variable necrosis. Eosinophils are not numerous. Diphtheroids appear to be the predominant organism in the palatal ulcer. No necrotizing arteritis was noted.
Heart.-The heart shows atheroma and narrowing of the lumen of the interventricular branch of the left coronary artery.
Spleen.-The spleen shows a notable plasmacelled infiltration. The main structure is well preserved and no necrosis or arteritis was seen.
Discussion
The chief points of interest about this case are, first, its recognition as an example of Wegener's ,granulomatosis as distinct from polyarteritis nodosa, and secondly its relationship to Ceelen's haemosiderosis and the possibility that the latter may thereby be explained.
Syndrome of Nasal Granuloma, Pulmonary Angiitis, and Focal, Necrotizing Glomerulitis.-The coincidence of nasal granuloma and pulmonary arteritis was first reported by Klinger (1931), who described two cases of polyarteritis nodosa with what he called " an unusual localization of the predominant lesions in the spleen and lungs.4' Actually he was attempting to define a group of cases within the disease polyarteritis, but his group would nowadays be regarded as too illdefined to merit recognition. The real interest in his paper lies in his first case, which began with disease of the maxillary antrum followed by ulceration of the nose and nasal septum; at necropsy the spleen and lungs presented arteritic changes and in the kidneys there was patchy or complete fibrosis or hyalinization of the glomeruli. Wegener (1937) A tentative diagnosis of Wegener's granulomatosis may often be made on the clinical history of nasal or paranasal ulceration followed by signs and symptoms of polyarteritis nodosa, but in the end the proof is histological, depending on the demonstration of pulmonary, renal, and possibly visceral vasculitis. It must be realized that these lesions are essentiafly focal and may be very scanty. This is probably responsible for much of the confusion in the literature concerning cases such as that of Alexander (1954) where an arteritic lesion in the viscera can only be presumed from the gross description.
In the past some writers have adopted a quite different pathological pattern to characterize these cases, and, coupled with the use of over a dozen different titles, this has led to indescribable chaos in the literature. The two terms causing most confusion have been " giant-cell granuloma " and " malignant granuloma" of the nose. The former was used by Howells and Friedmann (1950) and by Seidelin and Willcox (1954) to describe undoubted cases of Wegener's granulomatosis. The epithet " giant-cell" is particularly undesirable, because the presence or absence of these cells in the lesions has little diagnostic value.
Their presence may represent a reactive idiosyncrasy of the patient, similar to the capricious eosinophilia of some cases of polyarteritis nodosa, rather than a diagnostic characteristic of the disease. The journals of otology and laryngology contain a number of these cases under a variety of titles, the commonest of which are " malignant granuloma " (Woods, 1921) and " lethal granuloma" (Stewart, 1933) . Their relationship to Wegener's granulomatosis must remain obscure, because the early workers were so preoccupied with the unfruitful study of the initial respiratory tract granuloma that no search appears to have been made for visceral arteritic lesions, even in those cases subject to necropsy. Some cases of lethal granuloma, such as that of Alexander (1954) , may well be examples of Wegener's granu-lomatosis; others almost certainly are not, and these include the case of McBride (1897) and the first two cases presented by Williams (1949) , who made an extensive but unsuccessful search for visceral arteritic lesions. Moreover, Stratton, Price, and Skelton (1953) failed to find vasculitis in necropsy material from four cases of malignant granuloma, and WQodburn and Harris (1951) found evidence of polyarteritis nodosa in only one of six cases of lethal ulceration of the nose and face.
The number of cases collected from the literature by Fahey et al. (1954) and is 22, to which they add a further seven of their own. Details of 11 more examples of Wegener's granulomatosis, together with the present case, are given in Table I , and this now brings the total up to 41. In addition mention may be made of a further intriguing case presented at a clinico-pathological conference (1955) and pertinent to both sections of this discussion. The patient, a girl of 16 years of age, died after an illness lasting eight months and starting with a bloody discharge from the left nostril.
The necropsy findings included polyarteritis of the pancreas, healed focal embolic nephritis, and diffuse haemosiderosis of the lungs. Although the details are incomplete, it is interesting to note the comment that the necropsy findings in the lungs are best interpreted as " an incidental early case of haemosiderosis."
Some of the cases in the literature are inconclusive; for example no glomerulitis was demonstrated in Fienberg's case (1953) or in the first case of , and the renal lesions described by Klinger (1931) are not characteristic.
Pulmonary Arteritis and Ceelen's Haemosiderosis.-The condition of pulmonary haemosiderosis has been recognized by Lendrum (1950) as occurring in three forms, one associated with mitral stenosis, one with prolonged left ventricular failure, and the third, the type described by Ceelen (1931) , which is a disease mainly of young people and quite unrelated to cardiac disease. This latter type under the title " idiopathic pulmonary haemosiderosis (essential brown induration of the lung)" was reviewed by Wyllie, Sheldon, Bodian, and Barlow (1948) , who add seven new cases including a man of 38 years of age.
Much of their description of the histopathology of the lungs could be applied exactly to the present case, but they attribute the disease to "an increase of reticulin, collagen and muscle and a decrease of elastic fibres in the pulmonary interstitial tissue, leading to a lack of distensibility of the lungs with consequent peripheral stasis in the capillary bed. This is followed by haemorrhage by diapedesis and deposition of haemosiderin." The histological changes described by Wyllie et al. (1948) are regarded by Lendrum, Scott, and Park (1950) as identical with those they themselves saw not only in one example of Ceelen's disease (since reported by Hutchison, 1954) but also in numerous examples of cardiac haemosiderosis; they considered that the incrustation and fractures of the elastic tissue were all secondary to the damaging effect of a locally high concentration of iron. These same authors have broadened the concept of Ceelen's disease by the inclusion of the cases described by Kockel (1899), by Sylla (1929) , and by Engel and Newns (1939) .
The more recent reports on Ceelen's disease include one by Hirrle (1952) with a brief review; he believes that a congenital hypoplasia of the elastic tissue is the most likely cause of the pulmonary haemorrhages. Defective vasomotor control of the lung capillaries followed by diapedesis Steiner (1954) , who maintains that essential pulmonary haemosiderosis is an allergic disease, in which the pulmonary alveoli represent the shock tissue, and that the lung capillaries react by dilatation and increased permeability in an attack. The fact that the condition was relieved by splenectomy in his case is possibly a confirmation of his view, but the nature of the primary sensitizing agent was not discovered. It may be added here that in the present case the diagnosis of hypersplenism had been suggested and splenectomy was to have been undertaken but for the patient's terminal collapse. The present case, although obviously not one of Ceelen's haemosiderosis, suggests a possible mechanism for that disease, and one which has apparently not as yet been suggested. On the whole it would seem that the source of the pulmonary haemorrhages in Ceelen's disease has not yet been established, and it is possible that the source tends to be hidden in the mass of blood, fibrin, siderophores, and reactive fibrosis. In the present case the lung in large part presented this same confusing picture, but in it were observed definite examples of arteritis. Indeed, even if these lesions had not been found, their existence could reasonably have been postulated on the basis of the similarity of this case with the reported cases of Wegener's granulomatosis. The hypothesis now offered that hyperergic arteritis may underly the condition of Ceelen's haemosiderosis receives some confirmation from the fact that in one of the reported cases of this diseAse pulmonary arteritis was actually observed; this was in a girl aged 7 (Anspach, 1939) with a three-year history of attacks of cough, haemoptysis, dyspnoea, pallor, and fever up to 1000 F. Radiologically there was diffuse clouding of 'both hilar areas, and at necropsy the lungs showed haemorrhages, haemosiderosis, fibrosis, and necrotizing arteritis. The kidneys were not examined. In two of the cases of Wyllie et al. (1948) the kidneys were found to be normal, as they were also in Hutchison's case (1954) . There is thus no real evidence to suggest that Ceelen's haemosiderosis is an incomplete form of Wegener's granulomatosis, but the present study of this latter condition does appear to offer incidentally a clue to the mechanism of Ceelen's haemosiderosis.
Summary
A case of Wegener's granulomatosis is described with clinical, pathological, and necropsy findings. The discussion is concerned with the recognition of this entity as a distinct variety of polyarteritis nodosa and its relationship to Ceelen's haemosiderosis.
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